We examine if the benefits of international portfolio diversification are robust to time-varying asset return volatility. Since diversified portfolios are subject to common cross-country shocks, we focus on the transmission mechanism of such shocks in the presence of regime-switching volatility. Generally, market linkages are stable with little evidence of increased market interdependence in turbulent periods. Furthermore, risk reduction is consistently delivered for the US investor who holds foreign equity.
Introduction
We investigate the robustness of equity market linkages and their influence on international portfolio diversification benefits in the presence of regime-switching volatility. International diversification has long been advocated as an effective way to achieve higher risk-adjusted returns than domestic investment alone. The main premise underlying this strategy is that international stocks tend to display lower levels of co-movement than stocks trading on the same market. To the extent that countries are subject to different shocks, international diversification facilitates risk sharing among global investors and idiosyncratic shocks may be diversified away.
Empirical evidence in support of international diversification strategies extends back to Grubel (1968) and Levy and Sarnat (1970) . Grubel and Fadnar (1971) report that industries within a country are more highly correlated than industries across countries. More recent empirical papers find that these benefits are still present despite increasing integration across financial markets in both stock markets (Grauer and Hakansson, 1987; De Santis and Gerard, 1997) and bond markets (Levy and Lerman, 1988) . However, a cautionary note was raised by King and Wadhwani (1990) , who found that stock market correlations between the US, UK and Japan increased in the aftermath of the 1987 stock market crash. Lee and Kim (1993) and Longin and Solnik (1995) both show that this finding also applied to a wider range of countries. Butler and Joaquin (2002) show that commonly employed models of returns under-predict stock market correlations during bear markets. These findings have major implications for portfolio management given that if markets display increased co-movement during turbulent periods, then the expected benefits of international diversification will not be delivered when most necessary.
Studies like King and Wadhwani (1990) found a significant increase in the correlation between markets following a period of turbulence and labelled this 'contagion'. However, Forbes and Rigobon (2002) stress the need to distinguish between contagion and interdependence. They show that when markets experience increased volatility, the correlation measure is biased upwards and may lead to an incorrect conclusion of financial market contagion. 1 The heteroscedasticity inherent in asset returns may incorrectly imply contagion even though there has been no change in market interdependence. They introduce the term 'shift contagion' to describe a situation when cross-market linkages increase significantly above normal levels of interdependence during a period of market turbulence.
Following Forbes and Rigobon (2001) , we argue that portfolio managers should not focus on correlation coefficients but on the stability of the stock market linkages or the presence of 'shift' contagion. Investors who pursue cross-country diversification strategies may eliminate country-specific risks but remain vulnerable to common shocks. Therefore the realization of portfolio diversification benefits depends primarily on the stability of common market linkages over time and states of the world and secondly on the relative size, frequency and persistence of idiosyncratic and common shocks.
Our focus is to ascertain if portfolio diversification benefits are robust to changes in volatility between calm and turbulent equity market regimes. Since diversified portfolios are subject to common cross-country shocks, we focus on the transmission mechanism of such shocks in an environment characterized by regimeswitching volatility. If the process governing the diffusion of common shocks is stable between regimes, i.e. no evidence of shift contagion, then international diversification should still be effective in reducing risk during episodes of market turbulence. Conversely, if we find evidence of shift contagion, then international diversification may fail to deliver its promised benefits when most needed.
We take the perspective of a representative US investor who considers international investment opportunities across the G-7 countries. We adopt the methodology of Gravelle et al (2006, henceforth GKM) to provide (as discussed below) an unambiguous test of structural changes in asset return co-movements between regimes. This method has many advantages over and above previous techniques employed to examine asset market contagion. Firstly, the country where the shock originated does not need to be identified or included in the analysis.
Generally, studies of contagion tend to concentrate on smaller markets that are geographically close to the source of the shock but a portfolio manager is likely to be more concerned with larger countries that are typically included in asset allocation strategies due to their size and diversity. Hence we focus on the G-7 countries, which account for approximately 80-85% of total world market capitalization. These markets are the main vehicles for portfolio diversification. The methodology still allows us to detect changes in the transmission of shocks that may have originated elsewhere. This is particularly beneficial in the late 1990s when the Asian and Russian crisis occurred. Furthermore, over our sample period, the G7 markets experienced numerous episodes of high volatility e.g. oil price increases in the 1970s, the 1987 stock market crash, the ERM collapse, and the Gulf war in the early 90s , to name but a few key events and not just one specific crisis. Secondly, the regime switches are endogenously determined by the data and crisis dates do not have to be exogenously specified as in Forbes and Rigobon (2002) or the return distribution arbitrarily divided into regimes as in Butler and Joaquin (2002) . The exogenous choice of crisis period is often a contentious issue (see Kaminsky and Schmukler, 1999) and may be further compounded by having more than one shock simultaneously impacting on equity markets.
Our results offer support to the robustness of international diversification benefits across different market conditions. We find little statistical evidence of changes in the transmission mechanism of common shocks between volatility regimes. Therefore investors should not fear the impact of common shocks during periods of financial turmoil. Furthermore, we also show that the idiosyncratic shocks that are being hedged are more volatile and more persistent than the common shocks and that over time and market conditions, international diversification strategies deliver risk reduction benefits.
Our paper is organized as follows. Section 2 presents the model. Section 3 describes the data and presents preliminary statistics. Section 4 reports our empirical findings and statistical tests for shift contagion. The economic significance of our results is examined in Section 5 while Section 6 analyses the robustness of our results to employing local currency returns. Section 7 contains our concluding remarks.
Econometric Methodology
The model developed by GKM (2006) is ideally suited to testing for stability in the transmission of common shocks between pairs of markets. This bivariate structure allows us to study the interdependence between two stock markets during both calm and turbulent periods and is outlined in this section. 2 
The existence of contemporaneous correlation between the forecast errors suggests that common structural shocks are driving both returns. Hence, we can decompose the forecast errors into two structural shocks, one idiosyncratic and one common. Let 
Following GKM we allow both the common and the idiosyncratic shocks to switch between two states -high-and low-volatility. 3 Furthermore, we normalize their variances to unity (as in GKM, 2006) , which means the impact coefficients may now be interpreted as the standard deviations of the shock. Thus, the structural impact coefficients 2 , 1 , , = i cit it δ δ are given by the following:
are state variables that take the value of zero in normal times and one in turbulent states. Variables with an asterisk belong to the highvolatility or turbulent regime. To complete the model, we need to specify the evolution of regimes over time. Following the regime-switching literature, the regime paths are Markov switching and consequently are endogenously determined.
Specifically, the conditional probabilities of remaining in the same state, i.e. not changing regime are defined as follows:
Furthermore, we relax the assumption of constant expected returns in (1). 4
This specification allows expected returns to be time varying and dependent only on 3 The heteroskedasticity of the structural shocks ensures the identification of our system (see also Rigobon, 2003) . As argued by GKM, only the assumption of regime switching in the common shocks is necessary for the identification of the system. For a detailed description of the identification process, please see GKM. 4 GKM also relax this assumption when modeling the interdependence of bond returns. the state of the common shock. 5 In this respect, our model suggests that part of the stock market return represents a risk premium that varies with the level of volatility.
In particular, expected returns are modeled as follows:
Given that idiosyncratic shocks are uncorrelated with common shocks and mainly associated with diversifiable risk, expected returns are not allowed to vary with their volatility state. Assuming that the structural shocks are normally distributed enables us to estimate the full model, given by equations (2)-(5), via maximum likelihood following the Markov-switching methodology described in Hamilton (1989) .
The rationale behind detecting and testing for increased comovement due to changes in the transmission of the common shock (see also GKM) relies on the argument that, in its absence, a large common unexpected shock does not change market interdependence. In other words, the observed increase in the variance and correlation of returns during turbulent periods is due to increased impulses stemming from the common shocks and not from changes in their propagation mechanism. To empirically test for changes in the transmission of the common shock, we conduct statistical tests, specifying the null and alternative hypothesis as follows: The null hypothesis postulates that in the absence of shift contagion, the impact coefficients in both calm and turbulent periods move proportionately and hence their ratio should remain unchanged. The likelihood ratio test is the common method for testing restrictions among nested models and follows a distribution with one degree of freedom corresponding to the restriction of equality of the ratio of coefficients between the two regimes. 
Data and Preliminary Statistics
Our dataset comprises weekly closing stock market index prices from the exchanges of the G-7 countries. All indices are value-weighted, obtained from Datastream International, and cover approximately 80% of total market capitalization. The Datastream codes have the following structure: TOTMKXX, where XX stands for the country code, i.e. CN (Canada), FR (France), BD (Germany), IT (Italy), JP (Japan), UK and US. Our sample spans a period of more than 30 years from 1/1/1973 to 31/12/2005, yielding a total of 1723 observations. All indices are expressed in a common currency, namely US dollars. This allows us to undertake the analysis from the perspective of a representative US investor. We prefer weekly return data to higher frequency data, such as daily returns, in order to reduce the influence of non-synchronous trading across markets. For each index, we compute the weekly return as ln(p t )-ln(p t-1 ) where p t denotes the closing index on week t.
[ Table 2 contains the estimates of model parameters for the expected returns.
Results

Estimates
Specifically, columns 2 and 3 report the mean returns during calm periods with corresponding figures for turbulent periods in columns 4 and 5.
[ We are presented with a number of striking features. Firstly, the low volatility regime is predominantly characterised with positive mean returns and all are statistically significant at conventional levels. On the contrary, high volatility regimes are associated with negative returns in all cases, though admittedly, many of these are not statistically different from zero. Therefore a feature of the returns behaviour is that crisis (or turbulent) periods generate negative asset returns. Secondly we compute a likelihood ratio statistic to test the hypothesis that means are equal across regimes. In the vast majority of cases (17 of 21), this hypothesis is rejected and is consistent with the findings of Guidolin and Timmermann (2005) for UK assets.
Consequently, it is important to account for this difference in means across regimes when modelling the behaviour of returns.
[FIGURES 1 & 2 ABOUT HERE]
As our focus is on the robustness of portfolio diversification benefits, it is useful to examine the filtered probabilities of being in the high-volatility regime before undertaking further statistical tests. International diversification is likely to be most beneficial if the frequency of the high-volatility regime is greater for idiosyncratic shocks than for the common shock. Figure 1 plots the filtered probabilities of the idiosyncratic shocks being in the high-volatility regime. 6 With the exception of the UK and US, which show a period of relative tranquillity post 1994, idiosyncratic shocks are most often in the turbulent state for all countries. This indicates that there is substantial country-specific risk to diversify. In contrast, the frequency of the high-volatility state for the common shock is relatively low. Figure 2 presents the evidence. 7 Almost all market pairs shared high volatility following the 1987 stock market crash -a crisis originating in the US -but again we find a 6 The figures presented are generated using country i (i refers to all non-US states) and the US as the market pair and using the UK as the partner for the US. Similar graphs are available for all pairs upon request. 7 Once more, the graphs presented are for common shocks with the US. Again, graphs for other pairs are available upon request.
sustained period of high volatility in the aftermath of the Asian and Russian crises of the late 1990's -despite these countries not being in our sample. Combining evidence from Figures 1 and 2, it would seem that there are potential benefits to undertaking international diversification strategies. The frequency of the high-volatility regime for the diversifiable shock is much greater than that of the common shock.
[ TABLE 3 ABOUT HERE] Table 3 presents a more detailed description of our results. Firstly, the column labeled 'Unc Prob' reveals the proportion of time that the common shock of each market pair is in the high-volatility state. It is calculated as
where P is the probability that the respective regime will prevail over two consecutive years, e.g. the transition probability from the high volatility regime to the same regime. It varies from a high of 55% in the case of Japan and Italy to a low of 0.77% for Italy and the UK. Without any further analysis, this information is potentially important for a fund manager. The low frequency with which the Italy-UK common shock is in the highvolatility regime, suggests that these markets infrequently suffer bad events simultaneously and hence could be used to provide a hedge against each other's risk.
On the other hand, the relatively high frequency of shared market turbulence between Japan and Italy would be worrying for a portfolio manager if, these 'crises' periods led to changes in the transmission of structural shocks. The expected benefits of international diversification would be eroded. The average proportion of time that a pair of markets exhibits high common volatility is 14.3% (roughly 4.75 years), which yields sufficient observations in the high volatility regime to undertake our analysis. 8
The column labelled 'Duration' measures the time (in years) for which a common shock persists - Table 3 reports the ratio of the estimated impact coefficients of common structural shocks. We construct the following statistic:
This reveals whether or not impact coefficients in the high volatility regime are proportional to their corresponding values in the low volatility regime. A ratio of unity indicates that there is no difference in the transmission mechanism of shocks between the high-and low-volatility regimes, whereas deviations from unity would imply shift contagion in the turbulent regime. Presently, we concentrate on the economic significance of the γ ratio but we will later test for its statistical significance.
Even without a formal test, our results suggest that for a large number of country pairs, the transmission mechanism governing common shocks does not experience major changes between high-and low-volatility regimes. Over half of our sample pairs (13 from 21) generate ratios of less than 1.05. If this turns out to be statistically significant evidence of shift contagion, at least it's at a relatively low level. At the other end of the scale, the US/Japan ratio is over 3.3, with seven other pairs generating increases in the ratio in excess of 5%. Ratios of this magnitude would be of concern to a portfolio manager as they indicate adverse movements in stock returns generate unstable market linkages; thereby reducing expected benefits from international diversification. It is also worth noting that comparable levels of the ratio can be arrived at in different ways. For example, Canada/France, Italy/Japan and Germany/Italy all have similar ratios. However, for all three pairs their common shock exerts different influences on stock market returns as we move from the low-to high-volatility regime. The impact of the common shock in turbulent periods increases by three times for Canada/France, 4.7 and 2.8 times for Italy/Japan and Germany/Italy respectively.
Before testing for changes in the transmission of a common shock between each pair of markets, we check if our model is appropriate for the asset returns in our analysis. Table 4 reports results from a number of diagnostic tests. Columns 2 and 3 report the LM test for serial correlation in the standardized residuals of the country pairs examined. 9 For the majority of country pairs, we fail to reject the null of no serial correlation at both one and four lags. Similarly, there is little evidence of ARCH effects at the first lag but it increases as we move to the fourth order (see Columns 3 and 4). However, in the majority of cases, our residuals are well behaved. To test for Normality, we use the Cramer-von Mises test which is based on the overall approximation of the empirical distributions of standardized residuals to the Normal. Our results suggest that the majority of country residuals are Normally distributed 10 (see Column 6). Hence, we argue that our regime-switching model adequately captures the distribution of asset returns. Since both common and idiosyncratic shocks move between two regimes, each country return operates in one of four regimes.
[TABLE 4 ABOUT HERE]
As a measure of our models' regime qualification performance, we employ the Regime Classification Measure (RCM) developed by Ang and Bekaert (2002) .
According to this measure, a good regime-switching model should be able to classify regimes sharply, i.e. the smoothed (ex-post) regime probabilities, t p are close to either one or zero. For a model with two regimes, the regime classification measure (RCM) is given by:
where the constant normalizes the statistic to lie between 0 and 100. A perfect model will have a RCM close to zero, while a model that cannot distinguish between regimes will produce a RCM close to 100. The final three columns of Table 4 report the RCM for the idiosyncratic shocks of both countries and the common shock respectively. Using a cut-off of 50 suggests that in most cases, our regime switching model does a good job in describing the asset return generating process. However, it does perform better in capturing the behaviour of the common shock than the idiosyncratic shocks in most pairs.
Tests for shift contagion
In testing for changes in the transmission of a common shock between highand low-volatility regimes (or shift contagion), we focus on the ratio γ, and test whether or not it is statistically different from unity. We perform a likelihood ratio test, whose test statistic has a distribution under the null hypothesis. Table 5 presents the results.
The most striking feature of our results is that we find little evidence of shift contagion. In the majority of cases (19 out of 21), we fail to reject the null hypothesis of no change in the ratio of market responses to a common shock. In other words, the mechanism by which common shocks are transmitted is unaffected by the switch from a low-to high-volatility regime. This is reassuring for portfolio managers who undertake international equity diversification as a means of reducing portfolio risk.
Market linkages are stable for most pairs of markets implying benefits should be robust to changes in volatility regimes.
For the other 2 pairs -US/UK and France/Germany -we find evidence of shift contagion, which may erode the expected gains from international portfolio diversification. The ratio for the UK/US, though statistically different from unity, is quite low at 1.001. So even if these large, traditionally strong markets show evidence of changes in the transmission mechanism of the common shock, it is unlikely to deter potential investors from holding the equities of the two countries in their portfolio. On the other hand, the ratio for France/Germany is 1.146, representing quite a large shift in the diffusion process of the common shock. Consequently, US investors may need to be wary of holding French and German equities in their portfolios, as there is evidence of levels of comovement in excess of normal interdependence during turbulent market conditions. This may reduce the expected diversification benefits of simultaneously holding both assets.
Economic significance of portfolio diversification
Having found little statistical evidence of increases in the ratio of market sensitivities to regime switches in the volatility of common shocks, we now turn to the economic significance of our results. Firstly, we compare the relative importance of the common shock with the idiosyncratic shocks that the investor seeks to diversify away. We have already seen in Figure 1 , that the idiosyncratic shocks for pairs involving the US tend to be in the high-volatility regime with far greater frequency than the common shock for each corresponding pair. The evidence presented in Table 6 verifies this finding for all possible market pairs. As for the common shock, we present the proportion of time the idiosyncratic shock spends in the turbulent regime and the persistence of the shock. We find that, on average, the idiosyncratic shock is in the high-volatility state 41.5% of the time (roughly 13.5 years). This number is almost three times greater than that for the common shock.
Likewise, the persistence of the country-specific shock is much greater, with an average of 1.5 years, approximately 6 times that of the common shock. In columns 2-5, we also report the impact coefficients for the idiosyncratic shocks. There is greater variation in the coefficients with some spectacular increases from calm to turbulent markets, e.g. for the Japan/UK pairing, the impact of the idiosyncratic shock is over 45 times greater for the UK in the high-compared to the low-volatility regime. Thus the evidence presented in Figures 1 & 2 and Table 6 indicate that idiosyncratic shocks occur more frequently and display greater persistence than common shocks.
To assess the risk reduction benefits of international diversification, we compare the risk of a domestic US portfolio with a portfolio comprising of US and foreign equity. We use our model to compute the time-varying covariance matrix.
Recall from (2), that the aggregate shock of each country return is decomposed into an idiosyncratic and common shock. Both common and idiosyncratic shocks are allowed to switch between high and low-volatility states, which are assumed to be independent. Hence, our model encompasses 8 states of nature, ranging from the state when all shocks are in the low volatility regime to one when all shocks display high volatility. Each state generates a different variance-covariance matrix, which is uniquely calculated from the model given by (2) We compute the time-varying conditional covariance matrix of returns by weighting these state matrices by the estimated filter probabilities for each type of shock (see Figures 1 and 2) . Figure 3 presents the time-varying conditional correlation of each market with the US. There is considerable time variation in the correlation with a noticeable increase around financial market crises.
We then compare the risk of a US portfolio versus a portfolio with x% invested in a foreign equity and the remainder in US equity. Figure 4 presents the risk reduction benefits of international portfolio diversification with 10% of funds invested in the foreign country. Given the relative size of markets and the observed home bias in asset holdings (French and Poterba, 1991; Cooper and Kaplanis, 1994) , 10% is probably a realistic estimate of the foreign asset holdings of US investors. Figure 4 portrays the variance of the internationally diversified portfolio as a proportion of the variance of the US only portfolio. We can see immediately that at this level of foreign asset holding, international diversification delivers considerable reduction in risk for the US investor. The ratio is always less that unity and delivers average risk reduction ranging from 5.5% for Canadian investment up to 11.5% for diversification into Italian equity. Risk reduction is relatively stable over time and shows little sign of collapsing during market turbulence. In fact, diversification benefits were large in the aftermath of the 1987 crash when the US investor most needed protection. This may not be surprising given that this shock originated in the US, but we also see that diversification benefits were delivered during the Asian crisis, even for the US/Japan portfolio. Therefore high-volatility regimes do not appear to erode diversification benefits. Table 7 generalizes the above analysis by reporting the average risk reduction (Panel A) associated with different levels of foreign diversification and the proportion of time (Panel B) when the diversified portfolio was more risky than its domestic counterpart. Again the evidence strongly supports the proponents of diversification across international markets. In general, the average risk reduction increases with the level of diversification. For example, a US investor who allocates her wealth between domestic and Italian assets reaps benefits ranging from a 6.3% decline in risk for holding 5% of the portfolio in the foreign equity to a fall of almost 20% for allocating 25% of wealth to the Italian asset.
Though smaller in magnitude, this pattern is repeated for all countries. Even the UK, for which we found a statistically significant increase in its comovement with the US market, delivers risk reduction benefits for all plausible levels of diversification. 11 Furthermore, Panel B of Table 7 , shows us that risk reduction achieved on average, also manifests in the majority of individual time periods. When allocating up to 10% of the fund to foreign assets, the US investor always enjoys lower portfolio risk.
Increasing the allocation to non-domestic equity may reduce average risk but it also produces some periods when the diversified portfolio is more risky. However, the number of such time periods is small and even for funds with 20% held in foreign assets, the maximum proportion of time that fails to deliver risk reduction is 6% (for French equity), while investments in Canada, Germany and Italy still deliver lower risk portfolios in every period. Consequently, we conclude that international diversification consistently delivers reduced portfolio risk for US investors.
Therefore, we argue that the benefits of hedging idiosyncratic risks outweigh the burden of bearing common shocks. We find little statistically significant evidence of shift contagion, which implies that turbulent periods are characterised by levels of market interdependence similar to those in calm periods. Idiosyncratic shocks are found to be more frequent, more persistent and larger in magnitude than the common shock. Both our statistical and economic results reinforce the belief that international portfolio diversification strategies are worthwhile and provide the investor with insurance against domestic risk in all market conditions. Our results
show that the US investor should allocate funds to international assets without the fear of changes in market linkages during periods of global market turbulence.
Robustness
We check the robustness of our statistical results by repeating the analysis for equity returns expressed in their local currency. Though improbable in practice, this is akin to holding a portfolio where foreign exchange risk has been completely eliminated. Consequently, these results apply to an investor from any G7 country. Table 8 reports the impact coefficients for the common shock, the ratio measuring changes in the transmission mechanism and results of the likelihood ratio test for statistical significance. While we find more statistical significance of increased comovement, the majority of pairs (13 of 21) still fail to reject the null hypothesis of no change in the transmission mechanism of the common shock. From the perspective of the US investor, only Canada shows evidence of shift contagion. Given our results for the common currency returns and that we fail to reject the null hypothesis of no increased comovement for over 60% of the market pairs expressed in local currency, we conclude that results are generally supportive of the notion that the process governing the diffusion of the common shock is relatively stable between regimes and hence the benefits expected to accrue from international diversification in tranquil markets should also be manifest during periods of market turbulence.
Conclusion
We investigate if stock market linkages are stable across volatility regimes and hence if portfolio managers should be concerned by the influence of shift contagion on international diversification strategies. Investors diversify to eliminate idiosyncratic shocks but remain vulnerable to common shocks. Therefore we concentrate on testing for changes in the transmission mechanism of the common shock. The stability of markets linkages between calm and turbulent conditions will dictate the effectiveness of diversification strategies. We employ the methodology of GKM to test for shift contagion between pairs of G7 equity markets.
We report a number of interesting findings. Firstly, we find that expected stock returns are statistically different between regimes. Calm markets are associated with significantly positive returns while turbulent markets are characterised by negative mean returns. Secondly, our model seems to capture the features of return distributions quite well and we find that common market shocks are, on average, in a high-volatility regime about 23% of the time. Thirdly, we find little evidence of changes in the process governing the diffusion of common shocks between the pairs of markets under review. In 90% (19 of 21) of cases, we fail to reject the hypothesis of no shift contagion. Though not as strong, the majority of local currency return pairs are also consistent with this finding.
Having found little statistical evidence of increased cross-market linkages, we examine the economic significance of our results. We find that relative to the common shock, the idiosyncratic shocks are more frequently in the high-volatility regime and exhibit more persistence in this state. Hence diversifiable risks represent a greater risk than common risks and thus favours international diversification. To confirm, we examine the risk reduction achieved by a US investor who allocates wealth between a foreign and domestic equity. For realistic levels of diversification, we find that risk is substantially lower in the vast majority of cases. More importantly, risk reduction appears to be robust to market conditions. In summary, we find strong support for the stability of market linkages and the robustness of international diversification strategies across volatility regimes.
There is little evidence of shift contagion. Furthermore, the risk reduction benefits appear to be robust to changes in volatility and indeed were manifest in the aftermath of the 1987 crash when US investors were most vulnerable. Consequently, fund managers should pursue international diversification strategies without fear of potential benefits being eroded during periods of high volatility, such as those associated with bear markets. Notes: Standard errors in parentheses below coefficients. Likelihood ratio statistic is for the null of equality of mean returns across the regimes. The test statistic has a distribution under the null hypothesis. *** denotes significance at 1% level, ** denotes significance at 5% level, and * denotes significance at 10% level. ) 2 ( Notes: Standard errors in parentheses below coefficients. "Duration" refers to the duration of the high volatility common shock expressed in years. "Unc. Prob." refers to the unconditional probability of the high volatility regime expressed in percentage. Notes: Standard errors in parentheses below coefficients. "Duration" refers to the duration of the high volatility regime of the idiosyncratic shock expressed in years. "Unc. Prob." refers to the unconditional probability of the high volatility regime expressed in percentage. Notes: Panel A presents the average risk reduction achieved by a US investor who holds x% of funds in the foreign asset and the remainder in domestic equity. Panel B reports the proportion of time that the diversified portfolio is more risky than the US portfolio. Notes: Columns and tests defined as in Table 5 . 
